PRACTICE PAPER 01 (2026-27) - ANSWER KEY WITH SOLUTIONS
CHAPTER 09 : DIFFERENTIAL EQUATIONS

SUBJECT: MATHEMATICS MAX. MARKS: 40
CLASS: XI| DURATION: 1% hrs
SECTION - A

Questions 1 to 10 carry 1 mark each.
1. Order and degree
Ans: (b) 2, 2

The highest order derivative is d2y/dx?, so order = 2. Squaring both sides to remove the

3 2
fractional power: [1 + (%)2] = (;ﬂ;) , so the degree (power of d2y/dx?) = 2.
X

2. dy/dx = 7Y
Ans: (a)eY=e* + C

Separating variables: €’ dy =e*dx,so e’ =e* + C.

3. Arbitrary constants

Ans: (c) 3

The general solution of an n" order differential equation has n arbitrary constants, so 3.
4. Integrating factor

Ans: (d) x2

d 2
Standard form: d—i +2y=X.IF. = el3dx = g2logx — 42

5. Family y = Ae®*
Ans: (c) dy/dx = 2y
Differentiating: dy/dx = 2Ae?* = 2y.
6. Substitution y = vx
Ans: (a) 1 +v

dy/dx = v + x dv/dx. So V + X3 = XX = ] + 2V giving XI =1+ V.

7. dy/dx = 2x, y(0) = 3

Ans: (a)y=x?>+ 3

Integrating: y = x2 + C. Usingy(0) =3: C=3,s0y = x*> + 3.
8.xdy+ydx=0

Ans: (d) xy =C

x dy + y dx = d(xy) = 0, so xy = C.
9. Assertion-Reason

Ans: (d) A is false but R is true

Integrating dy/dx = 3 gives y = 3x + C, which has one arbitrary constant. So A is false (it is
only a particular solution). R is true.

Class XIl Mathematics | Ch 9 Differential Equations | Solutions Page 1



10. Assertion-Reason
Ans: (b) Both A and R are true but R is not the correct explanation of A

Both statements are standard results of the linear equation. R gives the form of the solution
once the I.F. is known; it does not explain why the I.F. is edeX. So R is not the correct

explanation.

SECTION - B

Questions 11 to 14 carry 2 marks each.
11. Order and degree of (y —xy’')2 =1+ (y')?
The highest order derivative present is dy/dx, so the orderis 1. (1)
Expanding gives a polynomial in dy/dx: y? — 2xyy’ + x?(y")%> =1 + (y’)?, whose highest
power of dy/dx is 2. So the degree is 2. (1)
12. Differential equation of y? = 4ax

Differentiating y? = 4ax: Zydy =4a.(1)

Substituting 4a = 2y dy/dx in y2 = 4ax: y? = 2xy dy/dx, i.e. y = 2x dy/dx. (1)

dy _ 14y
13. Solve % = Th o2

ay  _
1+y 1+x - (1)

Separating variables:

-1

Integrating: tan™ "y = tan ! x + C. (1)

14. Solve —X = ytanx

dy =tan xdx = log|y| = log|sec x| + log C. (1)

Soy = Csec x. (1)

SECTION - C

Questions 15 to 17 carry 3 marks each.
15. dy/dx = 3x2e™ Y, y(0) = 0
Separating: €’ dy = 3x° dx. (1)
Integrating: ¥ = x3 + C. (1)
Usingy =0whenx=0:1=C.Soe¥ =x3+1,i.e.y = log(x® + 1). (1)
16. (X2 + y?) dx = 2xy dy

dy _ x> +y? — dv — 1+v
dx = 2xy is homogeneous. Put y = vx: V+X . (1)
dv — 1—v? 2vdv — | dx

Xax = "2 f_vz—f7-(1)

—log|l — v?| = log|x| + log C = x(1 — y?/x?) = C3, i.e. x2 — y2 = Cx. (1)
17. dy/dx + 2y = e~ *
HereP=2,Q=e % IF. = el2dx = g2x (1)

Solution: ye? = [e e dx = [eXdx=e*+C.(1)
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Soy =e X+ Ce %% (1)

SECTION -D
Question 18 carries 5 marks.
18. x log x dy/dx +y = 2 log X, y(e) = 2

Standard form: % + ch}gxy = % . (1)

I.F. = efxlgﬁ = e'ogllog x| — log x - (1)

Solution: ylogx = f)z—(logxdx= (logx)?+C. (1)

General solution: y = log x + C/log x. (1)

Usingy=2atx=e(loge=1):2=1+C,soC=1.y =1log x + 1/log x, i.e. y log x = (log x)?
+ 1. (1)

OR

x dy — y dx = V(x2 + y?) dx gives % =YtVxX +y® V’)‘(z"’yz a homogeneous equation. (1)

dx
X

dv__ —
Puty =vx: v+ xZ=v+V1+v2 = 5= % . (2)
Integrating: |og |v +V1+v? | =log|x| + logC- (1)

+ VX2 +y? Cx.ie y+ v(x? +y?) =Cx2 (1)

X

So

xI<

SECTION - E (Case Study Based Questions)

Questions 19 and 20 carry 4 marks each.
19. Bacterial growth

(i) Rate of growth is proportional to N: dN/dt = kN, where k is a constant. (1)
(i) 9 =kdt = log N = kt + ¢, so N = cet. (1)
(iii) N(0) = 1000 gives C = 1000. N(2) = 2000 gives e2¥ = 2, so e = v2. Hence N(t) = 1000 -
2t/2. (1)
N(6) = 1000 - 23 = 8000 bacteria. (1)
OR
(iii) As above, N(t) = 1000 - 2%2. Setting N = 16000: 2¥% = 16. (1)
Sot/2 =4,i.e.t =8 hours. (1)
20. dv/dt =10 — 0.2v, v(0) =0

() +0.2v=10,50P =0.2and Q = 10. I.F. = gJ0-2dt = g0:2t (1)

(i) ve®2t = [10e%2dt =50e%% + C, sov = 50 + Ce %2, (1)

(iii) v(0) = 0 gives 0 = 50 + C, so C = —50. v = 50(1 — e~ %-2%), (1)
Ast - o, e %2t 5 0, so the terminal velocity is 50 m/s. (1)

OR
(iii) 50(1 — e %Y = 25 » 702t = 1/2. (1)
So0.2t=log2,i.,e.t=51log 2 = 3.47 s. (1)

— End of Solutions —
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